PAT-NO: 



JP409050608A 



DOCUMENT-IDENTIFIER: JP 09050608 A 



TITLE: 



SPIN VALVE ELEMENT 



PUBN-DATE: 



February 18, 1997 



INVENTOR-INFORAAATION: 
NAME 

NAGAI, HIDEYASU 



ASSIGNEE-INFORAAATION: 
NAME 

SUMITOMO METAL IND LTD 



COUNTRY 



N/A 



APPL-NO: JP071 99865 
APPL-DATE: August 4, 1995 



INT-CL(IPC): G11B005/39 



ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain good soft magnetic characteristics and a 
high MR ratio. 

SOLUTION: A magnetic free layer 2 essentially comprising a crvstaUine metal 
magnetic material such as Ni-Fe and Co or amorphous metal magnetic material 
such as Co-Zr-M (wherein M is Nb, Ta, Re or Mo) is deposited on an Si substrate 
1 . A nonmagnetic conductive layer 3 is formed by sputtering a material having 
lower electric resistance such as Cu, Au and Ag than other layers on the 
magnetic free layer 2. An amorphous layer 41 of Co-Zr-M (wherein M is Nb, Ta, 
Re or Mo) containing >90 at.% Co is formed on the nonmagnetic conductive layer 
3, and further, a crvstaUine layer 42 comprising NiFe soft magnetic material 
is formed on the amorphous layer 41 . Thus, the amorphous layer 41 and the 
crvstaUine layer 42 form a magnetic fixing layer 4. Further, an FeMn 
antiferromagnetic layer 5 is formed on the crvstaUine layer 42 of the magnetic 
fixing layer 4, and a Ta protective layer 6 is formed on the antiferromagnetic 
layer 5. 
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BASIC-ABSTRACT: 

The element includes an Si substrate (1) on which a free magnetic layer (2) 
comprising either amorphous or crystal magnetic materials such as Ni-Fe, Co or 
Co-Zr-M where M is Nb, Ta, Re or AAo, is formed. A non magnetic electrically 
conductive layer (3) containing ingredients whose electric resistance is 
smaller than Cu, Au or Ag, is formed od on the free magnetic layer by 
sputtering process. 

An amorphous layer (41 ) containing Co-Zr-M where content of Co is 90% or more, 
is layered over the electrically conductive layer. A crystal layer (42) 
containing NiFe is then formed over the amorphous layer. The crystal and 
amorphous layer constitutes the magnitude fixed bed (4). An antiferromagnetic 
layer (5) of FeMn is then formed on a crystal layer. A protection layer 
containing Ta, is formed on the antiferromagnetic layer. 

ADVANTAGE - Obtaining high MR ratio with soft magnetic property. 
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